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oj^:scmizitmmmiii.-c. Me i^'---:rm<D^mmTm. e o o-c^-csNHjtH/oig 

[0 0 0 8] 

[0 0 0 9] 

5^6fc, II I^^-ffci^Ji^^^cDfiK^g^^M^-CJ^^TSI^tc, m^mm.:ff7.'S:H,:fS:yt. 
[0 0 10] 

[0011] 

jfe^frd^^Bfe^M^nxLis i^WFiscms^m) . s s feci o^^^xtt^stt:!?/^ tea 

[0 0 12] 

Xia^SrTtfSClt'b, V r «<£TS-l^-5. 
[0013] 

7 0 O'C£AJiC5^:Sia^XjSg;gS-a-fci^S0D 7 0 OTCWTXfl!)}^^*, ^^fij^ 

tlxviS (4#il=:S:i«6#:Sg) . Jios:moiiig^Jx«, i o 3 o'cx©pM^-rfc;:itf u -i^A 

^'fb-&4^3^#i*£0*K««aFT^> 7 0 0'C{C:feV>X7jC3gtT>^=lT*^SJP^Sn-5^igm 
S-^i^{rS^bXV»-5. ■ • 

[00141 

CO:^F^ttife-* fc;KW?&fTr>fej&<, M--iz^mSki^<D:a 7,mm^^-C 7 0 O'CJKTXO 

-5 ^ {c <fc ;g> Mffii®ffiO_h#j&«fg^-r 
[0 0 1 5] 

^t«6St, 4#f*»=3tlK2*5cfcCJt5<Z)^i*XWV r*t<£< 'J — i^tto^ 3?^ t o X L * 

mmizi> tf3i^=s:mif^tcm^iz:^>^^ > i^m^z:6^:fy^^^^zJ^^mmm&<D±^7(fim^-r 

S o 

[0016] 

cocfc^fc. I I i.m^itm^^m.i^m^=s:i^§i-r^izmrcf). m^^itizi^m=&miL-r 

[0017] 
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I4f fiFXiR 5 ] #11 V 9-129 929 ^^2>^ 

[^Wf:scM6} ^mw^9 - 1 9 9 7 5 s^^^ 

CO 0 1 9] 

c^® ^^-r « » © 

10 0 2 0] 

(1) II im^^t!^pmM^mw(Dmm:&mizisiix. pmi<*-/x> h^^tj i i 

o 

C O 0 2 1 ] 

(2) ^:S«FTI^O®aE*<9 0 0'C£4_h-ea5SJ:i*«fMt-r-5J;gBi:aJC|3iffiromig 
[0 0 2 2] 

(5) U'>mi(D^mm<Dmm:f)i:^:ff:^^m'p(Do. 0 0 i~i 09g-x?*sc:<t*#^fr 

[0 0 2 3] 

(6) ^mm<Dm^^i^±T^mm^^7 0 0~9 5 0•C•X?*S^ltS4#mci:•r-5JbiBl — 
CO 0 2 4] . 

(7> pSIK— A>h(Oig^<Dl/5=tt3 t>^<. pM hoDJSSJ: D t>iO;5: 

tifi©7Kmi^^<fe^#-r'5c:^:^£4tmi-r-5 I I I Se^-fbi^pSi^^^lc. 
CO 0 2 5] 

<8) m^igi!t2p*J2 0 Q cm~ 1 0 0 0 0 Q c m-C* S d t ^if^lSfr S I I I Sl^-fb 
CO 0 2 6] 

ii*3j;atpM®fcft®*5jct)fiE@:&s^ti-miafrt6tifc I I lm^'^t^i^!J^^m{^^^p^^^z 
feirix, pM®o®liS:::&^;**J:l3 1 ~ 6 JKo^i-ftidi— 3S{clBlfe<JDSajt:;&JSTfes ii t *■ 

C 0 0 2 7 ] 

CIO) SMjifci I im^'{t'^^mi$:*^&f^?>nmm. m^m^^ui>mm=&mv. n 
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[0 0 2 81 

(1 1) iE@?&«pd, pt. Rh, os. I T ii^zsRui!)^^mitnrc&^m^m^mm 

(1 3) ^^m^*t7a:-1';^7yyM-e*SJlt*#Mt-rSJtlB9*?S:«l O^JdpB® 
(0 0 2 9] 

^lCj;^I^KimffiOJi#*?^^-e-T, *^OigViV r I I I ®S^-ffc<K»aii^-fek^3tk 
[0 0 3 0] 

*^?goi?jg:&ffi«rjii^i?€f^ I I I ;K^fb<^pS!¥^<4:tc:*5frts I i im^ifm^m 

mzlt. GaN<Z){a> InN, A 1 N^S: t'OD 2 TC^igS, InGaN, A 1 G a N;^: .if OD 
STC^ig^, I nAj^GaN;a:t*<D47C5^jga^*t^T^*ns. ^^miZ:^\,^Xi^-^ ^ 
fc, ^^e*^©V:K7C^*-^tf, GaPN. GaNAs>^i;,>:©3 7ciBS^, dtllc I 
A 1 i&^tr I n G a FN, InGaAsN. AlGaPN, A 1 G a A s NTS: <>f03 4 Tcjg 
A> Ml- I n, A 1 a)M:*<£:^tf A 1 InGaPN, Al InGaAsN^, PtAsco 
iao:^*-&tf A IGaPAsN, InGa PA s Nt3i ii<D 5 ytm^\ ^ UXikX®5c^S-^ 
tTA 1 I n G a PA s N<Z>6 7ciESi'b, I I I m^1t'm^mmz^^tli>. 
[0 0 3 1] 

*fgM«:. -tBa®ft'T?t>f^S!*?JtS««j^Mt?i)-«?CD/S:^14CDi!>;iVi, GaN, I nN, 
A 1 N^if CD 2 7C?giiS, InGaN, A 1 G a N;^ i: O 3 7c5^iga, InAlGaN;9: 

Hlzi^i-X^^^, -flS^A 1 . I n, G a,...,N (O^x + y^l) X^tob&J©^, x fi 
0~0. 5 0$gHJ&W*K, yttO~0. 1 CDiJgBBj&W* b l^i. 
[0 0 3 2] 

^ft. 2^^?9l'ffiVi«.C<h/{>tX^-S pM H-/'?^ htcfi, I I I Se^-fb«^^S<i|?{r K — 
:rbXp^^mi4=&^-ri:^^*fcW^^3FnxV»S, Mg, Ca, Zn, C d , Hg^ 

A>h<©fi«. 1 X 1 0'»~ 1 X 1 0" cm-^^W^ L^io lX10'»c 

-ft;*«^#SOX»^b<;i&:V». S&tc»*U<tti x i o"—! X l 0»»cm-»X&S. 
CO 0 3 3] 

2^%egt'f2®o:^sxf^S8UfcpS[^iS#:Mc«, !SS'*'fc*mi^^«-&A/xvix*>«i 

A.XVSS c:i:*W*bl/»^-&d<feS, iSS4'tc-&*n'5;!(C3^I^^©a«, H — :?^bJfcpS! 
^S-StPIC^-g-^, pS! H-/t> h<Z)"^#aj; 0 p^m^OD^mW^^S 

5©x, 1/5 J:t)#Vi;i<i::d^M^UV5, HfcSI* U < l / 3 jJ4 Jix* 0 , l/2at-t 

WtSS IMSm (— J*:-f :*->Sa^:&f^ : Secondary I on Mass Spectroscopy^} "C^S 
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[0 0 3 4] 

Sr it! < ^ 86 C tt M * U I i . 
[0 0 3 5) 

pMS03®^ttc*x^a» 2 0 Q c m~ 1 0 0 0 0 Q c m3eS*«il* L/Vi„ lOOOOQ 
c 19 feliSVii^^tg^^OigT^ffl^, 2 0 Q cm J; f) ^{gV^i^ V r <Di&-f^m<'^m 
MlrS^b < 5 0 Q c m~ 2 0 0 0 Q c m-t$> 0 , ^tdS^b < 1 0 0 Q 
c m~ 1 0 0 0 Q c m"C*§. ;^*5, Jgfet^tt— JiSM^iT L M (Transfer Length Measur 
ement) ffiic J: c» TilllJ£-rs. 
[0 0 3 6] 

2^^?§^iSffi-r§ I I im^it^pm^m-i^<D^&:f3mit^izm.m^ti-r, mocvd 
imm^m4t^m.^^^m} , hvpe u\-( \^m.n^-mm'> . mbe a^^mx. 

[0 0 3 7] 

MOCVD«s-c«, ^r-v 'J T^xi: l-xtK^^;^ (h,) (n,) ts^, i 

I lMlSiisf-Z?aBSGaaStUTh •J>l5F;i/5!fUC/A (TMG) h U X5^;i/5S/ U A 

(TEG) A l}!Si:UTh'J^^;i'T;i^5:^':?A (TMA) ^/t « h U X^^JWT JPS 
— "^A (TEA) I njgt UX h U >i^^7A (TM I ) *fc«hUX5^;U-f 

>S?'>A (TED 7&5, ^IJSJISt UTT>*-T (NHj) Sfc^fcHv:^?^ (N^H*) 

;PTif:^>^«:7A ( (EtCp) ,Mg) Z nlit<S|.^:bT5?;>cg^;HEfi> (Z n (CH,) 

,) ^-lE-n^nfflviS. 

[0 0 3 8] 

[0 0 3 9] 

« 1 0 0 0"C£HJ: 12 5 O-CeATXfcS. 
[0 0 4 0] 

ps H*-/'?> h*-g^wu& I I i-m^^m^mii^^HSc&-^'^nimi. ^s^xi^auT* 

•^A^iSckUtcmsos-g-i^^ffiViS d t t>x*-s. 

[0 0 4 1] 

o 0z-mm(D^mm<Dmi^mi:im'^.^ ^^tfxsc^^wod^ 2 o %~ 7 o ssx^s**, 

^{CiSTb^Vi. Jl<D|g5, ^^agooSSESfc 0 i:UXU*5 t pS!®*fiK-ri^Sj6*e)0^^ 
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a^o. 0 0 1 %£/iJ;frscit*<M*Uiri. sica^u< tt, 0. 0 1 aset-hTf*s. 

[0 0 4 2) 
[0 0 4 3] 

[0 0 4 4] 

^ia<z)3^f -e^^iis©sgs?&o <!i-r-5ia^«. 9 5 oncfi^T? 0 o■ce^_b^?^b§c^:35« 

M^b^i. 9 5 O-CfiJliTr^SiliwaiS^O «!:.Ufc4i-&fcttSg^®V r*<eTb, 7 00 
[0 0 4 5] 

0 #5g ^ e. 8 ij-Sfg-i? a& « . 

[0 0 4 6] 
[0 0 4 7] 

0 1 *^W© I I I lS^'fb2^pM^S#:*icfcZ/^©Mjg::&^*fflV^TSiSl^3^cI I 
[0 0 4 81 

S^S HZi^. •tf:7r-rT, SiC, OaN, AIN, Si, Zn O^^^ffi^^-fb^S 
/\'>> :7 2 «> S1gi^©Jifc:*KS^5-ti:-5nS!2|£^fl:P3 ^: ©4&^:f=lS^«:l8aM-r S 
[0 0 4 9] 

[0 0 5 0] 

5g?tJS4fe, m—m^^rmm. (sqw) *3j;)j>*#mffi^#Fr«ii^ cmqw) ^ijie*^ 

[0 0 5 1] 
[0 0 5 2] 
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, Cu, Pd» Pt, Rh, OS, Ir, Ruis.Effi^m^mif^^^t.ii^'V^^o ^T^. 
[0 0 5 3] 

l^fc, Pd, Pt, Rh. Os, Ir, Ru, ui£<D&^-m^m^iEmumiL>'c m^^ 

[0 0 5 41 
[0 0 5 5] 

7.T-j':f (FU) ^tUT'bfi^ViU. SStS«)iES&fflViX»«fi!|;&^&^?t*ll>3 Hi-r> 
V»:b«5)S:7U (FC) MtUXfe^V^. 

[0 0 5 6] 

[0 0 5 7] 
(HM^J 1 ) 

2^^1ifi««n?f^$S5UfcLE.D 1 Otedeffib3fcXtf^=^'>-V'-'l'^®*^'^'*l 1 O»fiS«^0 
«:BI2»rj^-r. 0 3Kltt» L E D 1 0 O^FiS^^H^&S^T. 

[0 0 5 8] 

1 lJ-7r-f r<Dc® ( (0 0 0 1) ^SB) ^.J^iSSIS 1 0 iJifc 
, A 1 N*ve;&:^A*y :7rH (la^it-r) *:iVbX)IIi:;^<C, 7> H — :/Ga N® (JSJS= 8 
Atm) 102, SiH — >''nMGaN® (SJS= 2 Atm, ^ir U 7JS^= 1X1 0 " c 
m-») 10 3, Si K — ynMA lo.o7Ga,.,3N^^!y (®JP= 2 5 nm, 'J 

Tigf£= IXlO'^cm-') 104, 6®CDSiH — :/G a N^M® (^J¥= 1 4 . 0^ n 
m, UTig|^= 1 X 1 0" cm-') i 5 ^OT > H — I n »o G a o. go N <Z)#/^ IS 
(J1J*=2. 5nm) & TS^^fifi^^B^fg^t® 1 0 5 , M g K— >^P A 1 o . o 7 G 
ao ssNi^^yH® (SJ?=10nm) 106, S-U^M g H — A 1 o . o t G a o . s g N 3 > 
Vm (ll/P= 15 0 nm) 10 7 ^ffi® UT^J^bfco Jil20®M«liS*f: 1 1 
1 0 2~ 1 0 7«, — fiSe<))^MJEMO C VD^a:XBK:B^-ii-fc. 
[0 0 5 9] 

iRptC, Mg y^ — fK lGaN=I>:$'^h®107 ttjJ^TO^MtCfe 0 ^SS'^Jfco 

(1) MgH — :/©A1b 07 G ao. 93N^ 7 !y HJi 1 0 6 <Z)fiJ4:^**$Tlxfe^, fig^gJKfS 
ilPrtoJBE:^* 2 X 1 0 V^ij^:^;;!/ <Pa> U T:^/>?>«7jc^^£ffl 

(2) h U pt^;l/?!f'J ":>A, h 'J ^5^Jl'7;U5=.'^A*5j;Of7>^ — T^rMifsft Lx, 
□'>^>:$'Vi^4ii^'^A*Mg© H— tf>i^iII<i:UT, 10 2 ©"C^Mg H — :^A 1 G 

(3) h U >^9^;i.^U "i^A, h U ^5^;UT;1/5— A, — T*3J;(yftf;;^->d7 D^> 
d/^-i^<i7 A§, fig:gSJiSitFF*iI'^4^)'r^{caO$i^b-r^^L'X, JSJS^O. 15;im 

t-rSMgH — ^Alo oiGao.98N^*^SS-&fc. 

(4) h U >cg^;p:^f u i^A, h U ^A^sJctXfXv-i^ n'^>^'V;^:^i->'^ 
A®^SR;i£:i^F'i^ODtt*&&fl'JbU- Mg H — T'A 1 o. oi G a^ js N)S<Z5figS<&{?± U)t 
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[0 0 6 0] 

S0 5-^-t^®t-L.-r 5 0%*d5se)TVi>c:7>^ — T^. 0. 2%*T?Ttffco l^^tC, M 
[0 0 6 1] 

[0 0 6 2] 

10 7 OVd^^ v-r^A&t/^Jlc^ WiS^lS^*— «5:«I>&:S I M S Ufc, MgM 
7 X 1 0" cm-'coMTr> ^iSA^6ai;S:&r^fc|il&— ^<DJS^-eiJ-:mUTV>fc. — 
7K^I^^«, 6 X 1 0" cm-»OP}&— ^0)iga[T?#«EUTlifc. Jg^^tt> — 

fi£Kl7&:TLM*6tw J;Siai3£A^&, *5*S J;-€- 1 5 0 Q c m ii^^fe txfc. 
[0 0 6 3] 

_hl5«5 pSn hJB$«iA:tXtf^'^^v'-^;HSBfll3t*is 1 1 SrfflViTL ED 1 0 «r 

tt, > (T i ) — ':7A (A 1 ) ^ae^itXi^*^® 10 8 ?£J^^bfe. 

[0 0 6 4] 

01 m-^RM-r?>mm^wrzit:^^ (pt) m/dv^^/a (Rh) my^ (au) m 

^SJgSi±fcjEM 1 0 9€rJ^figU>to pSi3>^'i7h»10 7 (D^ll ii^M-T -S^Mmtt 
[0 0 6 5] 

MUl 0 8*5cfcC;fIE@l 0 9 ^m^\^t:^1&. -^i-y 7^ 7MUl 0 1 O^Bi*, :$^-f-\r* 
mm\^, 3 5 0 p.TnM<DlE:^m<DmBti<D-LED 1 O^ii^mi^T:^. '^iZ. •*)-':f-^0>h\Z 
*?I3 0 0 t:cDl^;i>t*^*^-g>, MtC^n«: U— h*7 l/ — A±l2:mBUfc^> ^ (Au) ^-PU 
[0 0 6 6] 

cLOcfc^j^xsg-c-f^mUifcL ED^«>:/<o, A^i 0 8*5i;a?jE@i 0 9m\zm:^\^n 
m^mi^-cmfsLm^nRz^myt^it^wmi^r:::. 2 omAa;Ufc^ojiH:5^i«] 

^®b«ffi (Vf) W3. OVC^D. mSS^ 1 0 ;i A t L';'S-J©-&<OiE^F|R)mjaE (Vr) 

2 0 V^Jb-^fe-p;^. ^fc> TS1S1 0 IJcD^SR'^MilbT^^^^oJSflil* 
4 5 5 nm-e*0, — ^n;fe^?t til:^ « 1 0 mWe^ ^ ;^Co 75:*5, iS 
^5. lcm(2-f>5^) OC7 3:>-/N75^S^IS^^ia*l^^>T*?J 1.0 0 0 Offii<Z?LED7&« 

[0 0 6 7] 

ilt^M 1 ) 

_hiB©|^Jfi^J 1 fiesm<^MS^^^;^X, M g H — :/p ^A 1 G a N 3 h 

*>o!)ciD, 7 >^:^mm&mT^iz 0 . 2 %izm^i^rc'^. -e-o^^gsiib^it. 350 

[0 0 6 8] 

Ufet;:^, Mg0^«, 7 XI 0" cih-'©ism-c, ^Jfi«fy 1 ©«-&i:RIU-^*t). — 
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7 X 1 0 " cin-*Ol§S-C^¥«EbTVifc, »M^tCOViX^JS«aj 

1 tlsia^TLMi^-rafl^bfc*!!;:^, is^fei-e-l 5 o o o Q cmi^M.m.^<bntz. 
[0 0 6 93 

^2 Q;mAiz\^tz.m.<om.-J5^m.Wims^ (vf) tt4. o vtji^uxiso, ^^ta^^/as 

[0 0 7 03 

(i^^'^y 2 } 

[00713 ^ 
tfc^fiaj 2 "Cf^MUfcSfci^lZOVi-r, ^B(liWi:Pl«lCMg, H<OJ@fi«r S I M S ST?tBy^ 
MgM^Ji, 7 X 1 0" cm-^<OliaS-l?> ^M««J 1 ©«-&a;IllU-C^O, — 
TK^I^^tt. 1 X 1 0" cm-'OM-C=#«EUTVifec v^x^Mi^J 
1 iim^<DT-LyLm-vm^\^t:zizZ.:5, ;fe*5j;^ 1 0 Q cmi:^llt> snfc. 
[0 0 7 23 

:fe2 OmA^Ufel^cDjlIg^lnJ^Wj^JE (Vf) «3. OVea&t), ^^l^tH* « 1 0 mWr 
a&-=>fc*t, -^gii^fe 1 0 MA^iU5t:©-&©iSe^I^mffi (V r ) »5VT?fet>fc, 

[0 0 7 33 
(^S&^J 2 ) 

[00743 , 

(P t ) m/'^ (Au) J^<&«PUfciE@ 109 ^rJ^ggLfc. p 

sin^^'i^ hMi 0 7 0D^Ma:^«s-rs^jsi^«e^i^tL.fe. Ht. iias^ttm^i 

0 9 OJit, M®«rAu ai-r'&3(H>a^W H 1 1 0 ^rJ^^KUfco 

1 tl^— ^MiT?, 3 5 0 /tm^l<OiE>&jeo{@S"J©L ED 2 0'>^i:^i-SIL'fc." 

[0 0 7 53 

:i©«fcQ;S:X!g-efP®iUfcFUM^'y:/<o^Mi 0 z^^xS^M 1 0 9 FB^fcjili::^iBi«ss 

«SilUXm^e<)1#14Rt^fl5t#'l*SWflBL'?S:. WH^&I^mSSSr 2 0 m A i: bfcl^OlIS:;&ln]^ 
KlfflJE (Vf) as. OVXfeO, mgKSr 1 0 M At Ufc:©'&<Z3M;^lRl@BE«2 0 V£^-h 
-e^tjfe. iJ-^r-f TS^gi 0 1 <fc0^^giJ'^MiaUT5^£^^^a>^Sfi«4 5 5 nm 

-e*o, — flft6tiJ&:a^J-3eji-eiiii^*nfcfe^ieiiiA»6mwxfeo3fe. ii:m5. icm 

(2'f >5^) (75>^ai— /N7&>e.^^tS^Aia«rl^''*"ri?i?H 0 0 0 0 P© L E D^^^§ S nfc7&^> 

[]SisiJt<^3fijfflpiegtt3 

[0 0 7 63 

. ? O ffiii^ I' @ 26 t? * S , 

[|g|M<^fe^;d:|$2BJ3 

[0 0 7 73 
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[0 1] 2icf^Bj© I I im^^i^'^^^i^^ytm^^m^^i'^^^^'^^^' 
[EI 2] mmm i •vi^mvy^:^^^^^^>^rJvmmmmi^<DWimm^m^^^^^. 

[EI 5] itil^^SJ 1 J3*5tt-5l^iil:&^5:^bfcM^EJ-Cfe^. 

[0 61 Jt^^sj 2 {c*5tt'g>N^®::&fe*^bfc<^^l2l-e^-5o 

[07] ||Jl!i«^2-efpmUfcL EDW^pB^SCS-efe-S. 
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